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Overview

• Systems Analysis Team
– Eyes looking at past, present, and future IVHM needs and requirements

Adverse Event Type Example Damage Condition Severity and (Frequency) 

IVHM Tech Plan
Table 2. IVHM Adverse Events Table:

yp p g y ( q y)
Incipient Fault: 
Hard to detect and differentiate due to 
extremely slow degradation in performance

1. Icing conditions in propulsion system 1.    (tbd)

1. Fault of power electronics
-Power drivers
-Power supplies
-Switching transistors
-Electronics packaging
-Electronic circuit boards

2.    Accident (21)
Incident  (302)

1. Turbine engine bearings
-Fatigue spallation 

3.    (N/A)

Slow Progression Fault: 
Very hard to detect, gradual degradation in 
performance

1. Fatigue cracks on metallic airframe 
structure

4.    Accident (13)
Incident  (343)

1 De-lamination in 5 Incident (N/A)1. De lamination in 
composites

5.    Incident (N/A)

6.  Ball-jam in EMA
-Hydraulic actuator 
failure

6.    Accident (18)
Incident  (516)

7.  A/C and pressurization  
faults

7.    Incident  (408)

8.  Oil/lubrication system   
failures

8.    Incident  (463)
failures

Intermittent Fault: 
Fault does not degrade but instead is a 
recurring hard fault that comes and goes.  For 
example, a signal conducted via a loose 
connector.  

9. Wire chafing resulting in
an electrical short due to 
an unexpected ground path

9.    Accident (N/A) 

10. Electrical distribution 
problems

10.  Accident (N/A)
Incident  (244)

11. VHF/transponder failures 11.  Accident (5)
Incident  (461)
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3.1 Detection3.1 Detection LaboratoryLaboratory
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3.2 Diagnosis3.2 Diagnosis

3.3 Prognosis3.3 Prognosis
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• Systems Analysis Team
GRC (M R l l d) ARC– GRC (Mary Reveley – lead), ARC 

• Research Test and Integration Team
IVHM P j t (PS d id )– IVHM Project (PS – oversee and guide)

– DFRC (Mike Venti – lead)

• Systems Architecture Team• Systems Architecture Team
– NRA (Dr. Dimitry Gorinvesky – P.I.)

• Integrated Architecture and Assessment Strategy Working Group• Integrated Architecture and Assessment Strategy Working Group
– IVHM Project (PS – lead)

DASHli k i ti t l• DASHlink communication tool
– ARC (Elizabeth Foughty – lead)
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IVHM Level 4 – Aircraft Level 
Technical Approach 

System Integration and 

Adverse Events Table
• Evaluated and updated by the 

Systems Analysis and Research Test 
& Integration teams to remain 
current with the trends in aviation

Integration Architecture and 
Assessment Working Group
• NASA IVHM Researchers
• Academia
• Industry Partners

Testing Opportunities at NASA 
and Other Agencies

Testing (Multidisciplinary 
Ground/Flight Demo)

current with the trends in aviation
• Particular adverse events targeted 

in IVHM technology evaluations will 
be selected and documented.

Industry Partners
• Other gov’t agencies  

Name
Primary 
Number

Alternate 
Phone Email Position Discipline

Center POC Bob Protaginist here@nasa.gov F-22 Project Manager
Management/Systems 
Integration

Technical POC Jill Hero there@nasa.gov Senior Propulsion Engineer Propulsion
Computational 

Sample Research CenterResearch Test 
and Integration Technical POC Doug Leader somewhere@nasa.gov Flow Physics Branch Chief

p
Aerodyanmics

Technical POC Dick Whitcomb lost@nasa.gov Wind Tunnel Director
Experimental 
Aerodyanmics

Technical POC

Lab Fixture Aircraft Other Capabilities Projected Availability Estimated Cost/Unit
Research Assets

Wright 
Computer 

Cluster

25% average utilization on 
32 CPU cluster

None, if no upgrades or 
software purchases are 

required

Periodic Dedicated Flights, 
Frequent Ride Along flights. 

Must schedule and 
prioritize with owning OGA.

$100K fixed, $22K/hr 
dedicated flight, $5K/flight 

ride along
Big Aircraft

Systems Analysis

and Integration 
Plan

Big Aircraft 
Simulator Highly available Labor, .25 FTE

Thrust Stand

Subscale 
RPV

Highly available and quick 
turn around $50K fixed, $1k/hr

Schedule downtime for 
maintenance in Q3-Q4 FY 

09 otherwise available.
5K/day

Systems Analysis
Test Opportunities

22

Portfolio of IVHM Technologies


